Introduction: Egypt has been and continues to be at risk of a multitude of natural and man-made disasters and mass casualty incidents (MCIs). In spite of the essential and integral role of the emergency medical services in MCIs management, there is abundant literature indicating that healthcare providers lack adequate education and training in responding to MCIs. Aim of work: The objectives of the study were to assess the current level of education, training, experience, preparedness and satisfaction with knowledge and training of the Egyptian emergency medical technicians (EMTs) in responding to MCIs. Materials and Methods: A cross-sectional and questionnairebased survey that recruited 177 EMTs working within the Egyptian Ambulance Authority. Planning, education and training scores were calculated in order to determine a possible correlation with self-confidence and preparedness in responding to MCIs.
Introduction
Over the past decades, disasters are increasing in frequency and severity all over the world (UNISDR, 2014; CRED, 2015) . Throughout history, Egypt has been subjected to natural disasters (earthquakes, floods and landslides), mass-casualty incidents (MCIs) (mainly fires, explosions, transportation accidents and stampedes at mass gatherings), civil unrest and terrorist attacks (The Cabinet Information and Decision Support Center, 2008).
A mass-casualty incident (MCI) is defined by the health community as an event in which the health needs exceed, at least temporarily, the response capacity in the affected area, mainly due to a large number of victims and/or severity of the injuries or illnesses. This imbalance can be due to a quantitative and/or a qualitative shortage of resources (manpower and materials), but also to organizational or operational shortcomings (Lennquist, 2012; Debacker et al., 2016) . We can no longer rely on our goodwill and good intentions to manage MCIs situations, since the ultimate goal of its medical management is to minimize as much as possible the loss of life and the suffering of the affected population. A different medical approach is needed to achieve these objectives because of the immediate effects of the MCIs on the community and especially on the health care system, the number and variety of injured or ill victims, an initial phase of disorder, the temporary lack of resources and limited output of medical teams directly after the MCI, the necessity to operate in multidisciplinary and complementary teams, and the multiplicity of tasks (Hubloue and Debacker, 2010 Debacker, 2010) . The management of the health effects of MCIs is one of the most difficult tasks that for health professionals. It requires a special knowledge, a professional skill in order to provide medical care of high quality in a primitive or hostile environment and an ability to organize a multidisciplinary MCIs medical response system (Hubloue and Debacker, 2010) .
In addition to deliver day-today life-saving care, the emergency medical system (EMS) is one of the key components in MCIs preparedness and response (Markenson et al., 2011) . However, recent reports have indicated major deficiencies in the preparedness of EMS professionals in responding to MCIs (Catlett et 
Aim of work
The objectives of the study were to assess the current level of education, training, experience, preparedness and satisfaction with knowledge and training of the Egyptian emergency medical technicians (EMTs) in responding to MCIs.
Materials and Methods
Study design: A cross-sectional descriptive study was conducted.
Place and duration of study: Data was obtained from EMTs working in the Egyptian Ambulance Authority (EAA) through an online survey .The study was done during the period from July 2015 to June 2016.
Study sample:
One hundred seventy seven Egyptian EMTs participated in the online survey. The main inclusion criteria were that any participant should be working as EMT and registered in the EAA.
Study methods:
The survey was based on a self-structured questionnaire partially based on published literature (Fernandez et 
Consent
The Egyptian Ambulance Authority at Cairo governorate approved the study and the EMTs participated willingly by filling out the self-administered questionnaire after being informed that their participation is voluntary and their refusal to participate would have no negative consequences. All data were kept anonymous and confidential throughout the study.
Ethical approval
The study was approved by Ethical Committee of Faculty of Medicine, Minia University, Minia, Egypt.
Data management
A number of questions were combined to generate 2 scores: the disaster-planning score and the disastertraining score. The disaster-planning score was calculated by computing the results of Q14, Q16 and Q17. The total score ranged from 3 to 7 points and was classified into a poor planning score (3 points), a moderate planning score (4-5 points) and a high planning score (6-7 points). The disaster-training score was calculated by computing the results from questions Q18, Q19, Q20 and Q21. The total score ranged from 4 to 8 points and was classified into: a poor training score (4 points), a moderate training score (5-6 points), and a high training score (7-8 points). A p-value of <0.05 was used to demonstrate statistical significance. Table 1 showed that the majority of the participants (78%) were young adults (20-39 years), with a rather high level of education (65.5% bachelor degree or higher), with less than 10 years of experience in the EMS profession within the EAA (64%).
Results
Moreover, it showed also that about 9% of EMTs had no previous experience in dealing with MCIs, while 91% responded to different MCIs which were in a very large part caused by transportation accidents, building collapse and fires. 
Participation in MCIs exercises
Did not participate 97 54.8 Table 2 showed that only one third of the EMTs were involved in response to at least an MCI during the last year. However, about 72% of the EMTs were involved in management of 4 or more MCIs that affected 10 to 50 casualties per incident.
About fifty-five percent of the surveyed EMTs had never participated in any type of disaster exercise. Full-scale exercises were the most cited format for those EMTs who participated in a disaster exercise. Additionally, nearly 72% of the surveyed EMTs did not attend any training course on terrorism-related MCIs management. Table 3 showed that 17% of the EMTs estimated that they had a poor level regarding the planning preparedness, about 50% a moderate level and about 33% a high level.
An education and training score was also and it was evident that about 67% of EMTs had a high education and training score, about 20% a moderate score and 12% a poor score.
Similarly, 65% of the EMTs reported that they are prepared for their role in MCI and disaster medical management, while 26% were moderately prepared and only 9% felt that they were poorly prepared for their role.
About half of the surveyed EMTs were satisfied with their current knowledge about disaster medical management and about 30% were dissatisfied.
Moreover, nearly 44% of the surveyed participants were satisfied with their current training in disaster medical management, while 22% were dissatisfied.
Although approximately three quarters of the surveyed EMTs were aware of the existence of an EMS plan for MCIs management, about 62% were cognizant of their role in the medical management of an MCI and 43% consulted the EMS plan for MCIs management at the start of their job as EMT, but only one quarter of the EMTs rechecked their action card within the last 2 years (Data not tabulated). Table 4 showed that there were significant correlation coefficient between training and education score and the EMTs confidence and satisfaction with their knowledge and training as well as with their feeling of being prepared for their role in management of MCIs. Table 5 showed that the educational and training methods of the surveyed EMTs preferred for their education and training in managing mass casualties were in descending order: workshops (87%), blending learning (85.3%), face-toface classes (80.2%), disaster drills (79.1%) and self-education (74%). Computer simulation (55.3%), web-based learning (54.8%) and table-top exercises (47.5%) were selected to a lesser extent on its ability to improve education and training in disaster medical management.
Approximately half of the participants attended lectures or training courses in the last 2 years. Moreover, respectively 67% and 44% of the surveyed EMTs searched information on internet or in publications or books.
Administrative obstacles as barrier to disaster medical education or training were ranked highest by the survey respondents (63.9%), followed by lack of resources (33.4%), cost of training (26.5%), frequent change of workplace (16.4%), lack of time (15.2%), and lack of interest (13.0%).
Even though, the training and exercise in MCIs medical management provided by the EMS system was rated as good to very good by 64% and as poor to very poor by 20% of the surveyed EMTs (Data not tabulated).
Discussion
Our study showed that a great majority (91%) of the EMTs reported that they were prepared for their role during MCIs management (Table 2) (Table 2) . This is comparable to the study of Moreover, those who have training within the last year were only about 14.6% (Table 2 ). This very low percent of EMTs recent training on terroristic incidents management is one of the shortcomings of the EMS system, since knowledge and skills of health providers who are not exposed to MCIs on a regular basis will decline within 6-12 months after initial training (Wik et Regarding the planning score, our results indicated that 17% of the EMTs estimated that they had a poor level regarding the planning-preparedness, 50% a moderate level and about one third (32.7%) of them had a high level ( Table  3) .. These findings were comparable to previous reports from different studies (Fernandez et An education and training score indicated that 67% of the surveyed EMTs had a high level of education and training, 20% a moderate level and 12% a poor level (Table 3) . These findings support previous reports that indicated gaps in education and training regarding MCIs medical management in EMS professionals (Fischer et al., 2008; Catlett et al., 2011) .
The current study found that the MCIs preparedness training was moderately correlated with the EMTs' perception to be prepared for their role during MCIs response (r = 0.51, p < 0.001) ( Table 4 ). This is consistent with previous reports (Fernandez et al., 2011; Al-Shaqsi et al., 2015) .
Additionally, there was significant correlation between the EMTs' education and training score and selfconfidence in managing MCIs (r = 0.573, p = 0.001) (Table 4) Moreover, training and education score significantly correlated with EMTs rating one's preparedness and satisfaction with own knowledge and training skills in management of MCIs (Table 4) Regarding the preferred educational methods for disaster medical management, the EMTs indicated that they prefer workshops (87%), blended-learning (85%), face-to-face classes (80%), disaster drills (79%) and self-education (74%) as methods of education and training in MCIs medical management. Computer simulation (55%), web-based learning (55%) and table-top exercises (47%) were selected to a lesser extent on its ability to improve education and training in disaster medical management (Table 5) . These results are similar with several studies that have shown that simulationbased training, hands-on and interactive exercise methods are important for EMTs in order to acquire the essential competencies in responding to MCIs EMTs ranked administrative issues (i.e. insufficient number of EMTs in the governorates, low availability of training programs and problems in organizing training sessions) are the most important barrier to access to disaster training, followed by lack of resources, time constraints and inadequate funding to attend courses, and high turnover among EMTs (Table  5 ). This is consistent with previous published literature (Schultz et al., 2012) .
There is some inconsistency between the level of current MCIs knowledge and training reported by the surveyed EMTs and the self-reported confidence in their MCIs response competencies. Although only 50% and 44% of the surveyed EMTs are satisfied with their current knowledge and training regarding MCIs medical management respectively, almost all EMTs reported that they felt prepared for their role during a disaster response and confident in managing MCIs (Table  5) . Additionally, taking in consideration that nearly 72% of our EMTs had participated in more than 4 times in MCIs medical management (Table 2) , one could argue that field experience, as reported by Bradt and Drummond (2007) , has a heavier impact on selfconfidence in managing MCIs than education and training. Limitations
There were a few potential limitations in the study. All EMTs working within the EAA are males. The survey was Internet-based and so excluded EMTs without online access. The survey might have attracted EMTs who were already interested in the subject of disaster medical management and it is possible that the study population differ with respect to disaster preparedness training, perception of preparedness and selfconfidence in managing mass casualties with EMTs who did not respond to the questionnaire. The use of a convenience sample of EMTs from EAA may limit the applicability of the study to EMTs from other countries.
Conclusion
EMS plays an essential and integral role in responding to MCIs. Disaster response management lacks international consensus on generally accepted standards for education and training and specific deployment qualifications of EMS providers that are required to respond to actual disasters.
The results of the study demonstrated that about one-third of the surveyed EMTs had a high disaster-preparedness planning level and about two-thirds had a high disaster-preparedness training level. However, about 72% of the EMTs had no training regarding terrorism response and about half of the EMTs had never participated in disaster exercises.
In order to remedy the identified gaps in disaster medical education, the training offered should include mechanisms that substitute for practice and experience such as simulation, hands-on and interactive exercises. The instructional approach should ensure that the identified training needs and the required competencies are met.
Finally, the educational formats should be easily accessible and affordable to EMTs.
